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(57) ABSTRACT

A one piece snap-in retainer of multi-shot molded construc-
tion adapted to separate along a molded-in fracture line upon
application of axial tensioning force. The retainer includes a
base clip portion of molded polymer with a proximal barrel
segment and a distal snap-in element projecting outwardly
away from the barrel segment. The retainer also includes a
head portion of molded polymer at least partially surrounding
the proximal barrel segment. The molded-in fracture line
includes a protuberance molded into the proximal barrel seg-
ment or the head portion at the interface in combination with
an opposing complimentary mating depression molded into
the other of the proximal barrel segment or the head portion.

16 Claims, 4 Drawing Sheets




US 9,079,341 B2
Page 2

(56)

U.S. PATENT DOCUMENTS

5,647,713 A
6,715,185 B2
6,752,950 B2

References Cited

7/1997 Geetal.
4/2004 Angelloti
6/2004 Clarke

7,017,239 B2 3/2006
7,152,281 B2  12/2006
7,278,810 B2 10/2007
2008/0052878 Al*  3/2008

* cited by examiner

Kurily et al.

Scroggie
Bauer
Lewis et al.

..................... 24/297



U.S. Patent Jul. 14, 2015 Sheet 1 of 4 US 9,079,341 B2

10
30
14
34 34
32 A 40
“ - 22
24
S —
26 T 20
- !
12
FIG. —1-

SO
64
52
SN
_ ~— J
54



U.S. Patent Jul. 14, 2015 Sheet 2 of 4 US 9,079,341 B2

58 /50
U0

\J

NONNN NN NN -
NONNNNNNN

NNNNNNNYN

NNNNNNANN

NNNN NN

NN NN NN NN
ANENENENENENENAN
“‘k NANANENANENENRN
SNENENENENEN
62’) 60/) 68

FIG. —5-




U.S. Patent Jul. 14, 2015 Sheet 3 of 4 US 9,079,341 B2
‘ / 50
NV

N

S
NN

N\

\\\\\\\\\
\\\\\\\\
\\\\\\\\
\\\\\\\\

NONN NN NN
\\\\\\\\\

/|
/]

70 12
68

42
62 \‘&

|

60

|

FIG. —4-



U.S. Patent Jul. 14, 2015 Sheet 4 of 4 US 9,079,341 B2

N 14

///////" —

—
2j 70) \7ok20
FIG. —6-



US 9,079,341 B2

1
SERVICEABLE SNAP-IN FASTENER

This non-provisional application is based on International
Application No. PCT/US2011/028854, filed Mar. 17, 2011
and claims the benefit of, and priority from, U.S. Provisional
application 61/316,888, filed Mar. 24, 2010.

CROSS-REFERENCE TO RELATED
APPLICATION

This non-provisional application claims the benefit of, and
priority from, U.S. Provisional Application 61/316,888 filed
Mar. 24, 2010 the contents of which are hereby incorporated
by reference in their entirety as if fully set forth herein.

TECHNICAL FIELD

The present invention relates generally to fastening struc-
tures, and more particularly to snap-in fasteners (also referred
to as retainers) adapted to connect a panel or the like in
opposing relation to another structure. More particularly, the
present invention relates to snap-in fasteners formed by
multi-shot molding such that a unitary structure is provided
with different portions formed during different molding shots
such that portions may be separated from one another along
pre-defined interfaces if desired.

BACKGROUND OF THE INVENTION

It is known to use snap-in fasteners to connect panels or
other structures in opposing relation to one another. A number
of prior component connection devices and techniques are
known and disclosed in the art. By way of example only, and
not limitation, these include the connection devices and tech-
niques disclosed in U.S. Pat. No. 6,715,185 to Angellotti;
U.S. Pat. No. 6,752,950 to Clarke; U.S. Pat. No. 7,017,239 to
Kurily et al.; and U.S. Pat. No. 7,152,281 to Scroggie, the
teachings of all of which are incorporated by reference in their
entirety as if fully set forth herein. Such fasteners typically
include a “W” base clip or other snap-in element that is
inserted into an acceptance opening in a primary support
panel such as sheet metal forming a structural portion of a
vehicle, appliance or the like. Such fasteners also include a
head portion that is mounted at a secondary panel or other
structure such as a piece of trim or the like. In some environ-
ments of use, the head portion may be secured within an
intermediate doghouse structure disposed at a surface of the
secondary panel which is oriented in facing relation to the
primary support structure. The head portion also may be held
directly to the secondary panel by adhesive bonding using
tape or the like. Of course, other connection techniques may
likewise be used. Thus, the fastener may provide an operative
connection between the primary support structure and the
secondary panel or other structure without the need to intro-
duce fastener openings through the secondary panel.

In some past constructions, the snap-in fasteners have been
of'unitary construction formed from techniques such as injec-
tion molding or the like. Such unitary constructions have
performed well and have the benefit of being formed in a
single molding operation but they do not provide a mecha-
nism to separate the panels after the connection has been
made.

In some other past constructions, the snap-in fasteners have
incorporated a base clip portion and a head portion which are
formed separately and then joined together. The attachment
between the base clip portion and the head portion can be
overcome by the application of a sufficient axial tensioning
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force such that the panels or other connected structures can be
pulled apart for servicing or replacement if desired without
damaging the panel. That is, the portions of the fastener
separate before the panels are damaged. While such multi-
piece structures perform well, there is a degree of inherent
complexity in the initial formation process since two different
parts must be formed. This typically requires two different
molds. Accordingly, a snap-in fastener that can be formed as
a one-piece structure and which nonetheless permits the sepa-
ration of panels or other connected articles after the connec-
tion is made would represent a novel and useful advancement
over the prior art.

SUMMARY OF THE INVENTION

The present invention provides advantages and alternatives
over the prior art by providing a snap-in retainer formed by a
multi-shot molding process with the base clip portion and the
head portion being formed in different shots and with a pre-
established internal fracture line at an interface between the
base clip portion and the head portion. Upon application of
sufficient force, the retainer separates along the fracture line
thereby permitting the panels or other structures to be disen-
gaged. The previously adjoined panels may then be replaced
or repaired.

In accordance with one exemplary aspect, the present
invention provides a one piece snap-in retainer of multi-shot
molded construction adapted to separate along a molded-in
fracture line upon application of axial tensioning force. The
retainer includes abase clip portion of molded polymer which
is adapted for snap-fit insertion into an acceptance opening in
a first structure. The base clip portion includes a proximal
barrel segment and a distal snap-in element projecting out-
wardly away from the barrel segment. The retainer also
includes ahead portion of molded polymer adapted for opera-
tive connection to a second structure for disposition in oppos-
ing relation to the first structure. The head portion at least
partially surrounds the proximal barrel segment in bonded
relation to the proximal barrel segment along an interface
with the molded-in fracture line extending circumferentially
about the proximal barrel segment at the interface. The
molded-in fracture line includes a protuberance molded into
the proximal barrel segment or the head portion at the inter-
face in combination with an opposing complimentary mating
depression molded into the other of the proximal barrel seg-
ment or the head portion at the interface such that the protu-
berance is normally nested in bonded relation within the
mating depression. A method for forming the retainer is also
provided.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic perspective view of an exemplary
panel fastener consistent with the present invention;

FIG. 2 is a schematic cut-away view of a mold cavity
adapted for injection molding of the two-shot panel fastener
of FIG. 1;

FIG. 3 is a schematic cut-away view illustrating formation
of'the head portion of the panel fastener of FIG. 1 during a first
injection molding shot with mold tooling in place;

FIG. 4 is a schematic cut-away view similar to FIG. 3
illustrating formation of the base clip portion of the panel
fastener of FIG. 1 during a second injection molding shot with
mold tooling repositioned for formation of the base clip por-
tion;
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FIG. 5 illustrates an exemplary panel fastener consistent
with the present invention in connecting relation between a
primary panel and a secondary structure; and

FIG. 6 is a view similar to FIG. 5 illustrating the panels
separated from one another and with the head portion of the
fastener separated from the base clip portion.

Before the exemplary embodiments of the invention are
explained in detail, it is to be understood that the invention is
in no way limited in its application or construction to the
details and the arrangements of the components set forth in
the following description or illustrated in the drawings.
Rather, the invention is capable of other embodiments and
being practiced or being carried out in various ways. Also, it
is to be understood that the phraseology and terminology used
herein are for purposes of description only and should not be
regarded as limiting. The use herein of terms such as “includ-
ing” and “comprising” and variations thereof is meant to
encompass the items listed thereafter and equivalents thereof
as well as additional items and equivalents thereof.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Reference will now be made to the drawings wherein to the
extent possible, like elements are designated by like reference
numerals in the various views. As shown in FIG. 1, an exem-
plary snap-in fastener 10 also referred to as a “retainer”
includes a head portion 12 and a base clip portion 14 project-
ing outwardly away from the head portion 12. As best seen in
FIGS. 5 and 6, during use the base clip portion 14 is held in
locked relation within an opening in a primary structure 16
such as a structural panel of sheet metal, plastic or the like.
The head portion 12 is adapted to be held at a secondary
structure 18 such as a doghouse connector or slot opening in
a piece of trim or the like in a manner as will be well known
to those of skill in the art. Thus, the primary structure 16 and
the secondary structure 18 are held in a fixed juxtaposed
relation.

As seen in FIG. 1, in the illustrated exemplary construc-
tion, the head portion 12 includes a first circumferential
flange 20 in spaced-apart relation to a second circumferential
flange 22. A connecting wall 24 may extend partially along an
edge between the first circumferential flange 20 and second
circumferential flange 22. As will be appreciated, the spacing
between the first circumferential flange 20 and second cir-
cumferential flange 22 defines a gap for attachment of the
secondary structure 18 during use (FIG. 5).

In the illustrated exemplary construction, the base clip
portion 14 includes a rear barrel segment 26 which runs in
intersecting relation through the first circumferential flange
20 and the second circumferential flange 22. The rear barrel
segment 26 may be substantially cylindrical, although other
geometries may likewise be used if desired. As will be
described further hereinafter, the rear barrel segment 26 is
integral with other portions of the base clip portion 14 and is
formed such that the first circumferential flange 20 and sec-
ond circumferential flange 22 are normally disposed in at
least partial surrounding relation to portions of the rear barrel
segment 26. As shown, the rear barrel segment 26 may
include a reduced diameter hub 28 (FIGS. 5 and 6) projecting
above the second circumferential flange 22

As best seen through joint reference to FIGS. 1 and 5, the
base clip portion 14 of the fastener 10 further includes a
snap-in element 30 adapted for press-fit insertion into an
opening in the primary structure 16. In the illustrated, exem-
plary construction, the snap-in element 30 has a generally
“W” shape including a central post 32 and a pair of opposing
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angled wing elements 34 extending away from the central
post 32 in downwardly angled relation towards the head por-
tion 12. Of course, the snap-in element 30 may have any
number of other configurations including single-wing struc-
tures, crown prong structures and the like.

In the illustrated exemplary construction, the base clip
portion 14 also includes a support platform 36 (best seen in
FIGS. 5 and 6) disposed in opposing relation to the free ends
of'the wing elements 34 at the proximal end of the central post
32. As shown, the support platform 36 may extend radially
away from the reduced diameter hub 28. An umbrella flange
40 of pliable character may be disposed at least partially about
the perimeter of the support platform 36. In this regard, the
umbrella flange may be either continuous or discontinuous.
As will be appreciated, during use the support platform 36
and umbrella flange 40 will define a surface opposing the
wing elements 34 to hold the primary structure 16 in place.

As best seen in FIG. 5, it is contemplated that the interior
interface between the rear barrel segment 26 and the sur-
rounding portions of the head portion 12 will include at least
one molded-in stress concentrating fracture line 42 disposed
circumferentially about the outer surface of the rear barrel
segment 26. The molded-in fracture line is formed by intro-
ducing a complementary protuberance and mating depression
circumferentially about the interface between the rear barrel
segment 26 and the surrounding portions of the head portion
12 during the molding process. In this regard, it is contem-
plated that the fastener 10 may be formed as a unitary struc-
ture by injection molding of suitable polymeric materials
such as Nylon 6.6, polyester, acetal resin or the like, including
combinations of two or more materials which melt bond to
one another. Thus, while a single material may be used, two or
more materials may also be used.

By way of example only, and not limitation, it is contem-
plated that the two shot injection molding process may be
carried out in a mold 50 (FIG. 2) having a three-dimensional
mold cavity 52 conforming to the desired final geometry of
the fastener 10. According to the exemplary practice, the
mold 50 will further include a tooling access port 54 for
selective introduction of core tooling during the molding
process. The mold may include a first injection port 56 for
introduction of molten polymer during a first injection shot.
The mold also may include a second injection port 58 for
introduction of molten polymer during a second injection
shot. Of course, it should be understood that the mold illus-
tration highly simplified for explanatory purposes.

As illustrated in FIG. 3, during a first injection shot, a
sleeve insert tool 60 having a cross-sectional size and shape
conforming to the desired rear barrel segment 26 is inserted
through the tooling access port 58 to occupy the zone within
the mold cavity corresponding to the desired relative position
of'the rear barrel segment 26 in the final construction. As will
be noted, the sleeve insert tool 60 preferably has a length
slightly longer than the length of the rear barrel segment 26
such that the sleeve insert tool 60 can span the distance from
the bottom of the first circumferential flange 20 to the top of
the second circumferential flange 22. An axial plug 62 which
is slideable relative to the sleeve insert tool 60 is inserted at the
interior of the sleeve insert tool 60. As can be seen, the outer
diameter of the axial plug 62 closely approximates the inner
diameter of the sleeve insert tool 60 to form a substantially
sealed relation. As illustrated, a shoulder surface 64 (FIG. 2)
in the mold cavity 52 limits insertion of the sleeve insert tool
60 as well as the axial plug 62 such that the sleeve insert tool
60 and the axial plug 62 extend to the desired depth corre-
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sponding to the position just below the zone of the cavity
corresponding to the reduced diameter hub 28 in the final
construction.

With the sleeve insert tool 60 and the axial plug 62 in place,
a first shot of molten polymer may be introduced through the
first injection port 56 to fill the zones of the mold cavity
corresponding to the head portion 12. Thus, the first shot
forms the first and second circumferential flanges 20, 22 as
well as the connecting wall 24. Since these zones of the mold
cavity are all interconnected, a single shot may be used for
filling. However, in the event that the zones are not intercon-
nected, multiple shots feeding different zones may be used if
desired.

Asillustrated, the sleeve insert tool 60 includes an undercut
in the form of a grooved depression 68 extending circumfer-
entially about the exterior of the sleeve insert tool at a height
corresponding to the zone of the mold cavity in which the first
circumferential flange 20 is formed. In this regard, the sleeve
insert tool 60 may be cylindrical with the grooved depression
extending around the entire perimeter. However, the grooved
depression 68 may also be discontinuous about the perimeter
if desired. While the grooved depression 68 is illustrated as
having a generally parabolic profile, it is also contemplated
that an angled profile may be used instead. It is also contem-
plated that the grooved depression 68 may be substituted with
a raised ring defining a protuberance of angled or curved
profile if desired. Regardless of whether the sleeve insert tool
60 presents a circumferential depression or a circumferential
protuberance, a reverse irregularity 70 is formed on the inner
surface of the opposing circumferential flange when it is
molded during the first shot. By way of example only, in the
event that the grooved depression 68 extends completely
around the circumference of the sleeve insert tool 60, the
reverse protrusion will extend completely around the inner
diameter of the first circumferential flange 20 formed during
the first shot. Of course, such an irregularity may also be
formed at the second circumferential flange 22 and/or at other
positions as may be desired depending upon the actual con-
figuration of the head portion.

Referring now to FIG. 4, once the molding of the head
portion 12 is complete, the sleeve insert tool 60 and the axial
plug 62 may each be partially withdrawn to new positions as
illustrated. In this condition, a second shot of polymer may be
introduced to fill the available voids in the mold cavity which
are not occupied by tooling or the previously formed head
portion. Since these zones of the mold cavity are all intercon-
nected, a single shot may be used for filling. However, in the
event that the zones are not interconnected, multiple shots
feeding different zones may be used if desired.

The polymer introduced during the second shot may be the
same or different from the polymer in the first shot. However,
it will preferably form a secure bond with the polymer in the
first shot. At the same time the previously formed irregularity
70 on the inner surface of the head portion should not be
degrade significantly. Thus, it may be desirable to use a poly-
mer with a slightly lower melting temperature in the second
shot.

As best seen in FIG. 5, following solidification of the
second shot, a stress concentrating fracture line 42 is estab-
lished along the rear barrel segment 26 at the location of the
irregularity 70. Moreover, following final removal of the
sleeve insert tool 60 and the axial plug 62, a hollow interior 72
is established axially at the interior of the rear barrel segment
26 where the axial plug 62 was previously located. This
provides a rear axial opening 74 which may be of use.

As best seen through joint reference to FIGS. 5 and 6, inthe
event that it is desired to remove the secondary structure 18
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from the primary structure 16, a prying force may be applied
by insertion of a tool (not shown). As the prying force is
applied, the head portion 12 will break away from the as-
molded relation about the rear barrel segment 26 in a con-
trolled manner. Without being limited to a particular theory, it
is believed that the molded-in irregularities at the interface
between the head portion 12 and the rear barrel segment 26
may provide stress concentrators which facilitate controlled
and reproducible fracture. Thus, a fastener formed as a uni-
tary structure may separate in substantially the same manner
as prior two-piece structures.

Of course, variations and modifications of the foregoing
are within the scope of the present invention. Thus, it is to be
understood that the invention disclosed and defined herein
extends to all alternative combinations of two or more of the
individual features mentioned or evident from the text and/or
drawings. All of these different combinations constitute vari-
ous alternative aspects of the present invention. The embodi-
ments described herein explain the best modes known for
practicing the invention and will enable others skilled in the
art to utilize the invention. The claims are to be construed to
include alternative embodiments and equivalents to the extent
permitted by the prior art.

Various features of the invention are set forth in the follow-
ing claims.

What is claimed is:

1. A one piece snap-in retainer of multi-shot molded con-
struction adapted to separate along a molded-in fracture line
upon application of axial tensioning force, the retainer com-
prising:

a base clip portion of molded polymer, the base clip portion
being adapted for snap-fit insertion into an acceptance
opening in a first structure, the base clip portion includ-
ing a proximal barrel segment and a distal snap-in ele-
ment projecting outwardly away from the barrel seg-
ment; and

a head portion of molded polymer, the head portion being
adapted for operative connection to a second structure
for disposition in opposing relation to the first structure,
wherein the head portion at least partially surrounds the
proximal barrel segment in melt-bonded relation to the
proximal barrel segment along an interface with the
molded-in fracture line extending circumferentially
about the proximal barrel segment at the interface, the
molded-in fracture line including a protuberance
molded into one of the proximal barrel segment and the
head portion at the interface in combination with an
opposing complimentary mating depression molded
into the other of the proximal barrel segment and the
head portion at the interface such that the protuberance is
normally nested in melt-bonded relation within the mat-
ing depression, wherein the protuberance and the mating
depression define stress concentrating irregularities at
the interface facilitating fracture at the interface and
separation of the head portion from the base clip portion
upon application of the axial tensioning force; and
wherein the proximal barrel segment is cylindrical and
includes a rear axial opening and a hollow axial core
extending from the rear axial opening to a depth beyond
the molded-in fracture line.

2. The one piece snap-in retainer as recited in claim 1,
wherein the head portion is formed from a first injection
molded polymer and the base clip portion is formed from a
second injection molded polymer, the second injection
molded polymer having a melting point which is less than that
of the first injection molded polymer.
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3. The one piece snap-in retainer as recited in claim 1,
wherein the snap-in element has a W-shaped construction
including a pair of wing elements extending in angled relation
away from a support post and wherein a hub portion of
reduced diameter relative to the proximal barrel segment is
disposed between the proximal barrel segment and the sup-
port post with a support platform extending radially away
from the reduced diameter hub portion.

4. The one piece snap-in retainer as recited in claim 3,
wherein the support platform includes an angled umbrella
flange disposed at least partially along a perimeter of the
support platform.

5. The one piece snap-in retainer as recited in claim 4,
wherein the base clip portion is a contiguous structure formed
during a single shot of a multi-shot injection molding process.

6. The one piece snap-in retainer as recited in claim 1,
wherein the head portion includes a first circumferential
flange defining a first platform at least partially surrounding
the proximal barrel segment in melt-bonded relation to the
proximal barrel segment and a second circumferential flange
defining a second platform at least partially surrounding the
proximal barrel segment in melt-bonded relation to the proxi-
mal barrel segment at a position spaced apart from the first
circumferential flange, wherein the first platform and the
second platform each extend radially beyond the perimeter of
the proximal barrel segment.

7. The one piece snap-in retainer as recited in claim 6,
wherein the head portion further includes at least one con-
necting wall extending between the first circumferential
flange and the second circumferential flange.

8. The one piece snap-in retainer as recited in claim 7,
wherein the head portion is a contiguous structure formed
during a single shot of a multi-shot injection molding process.

9. The one piece snap-in retainer as recited in claim 1,
wherein the protuberance is in the form of a raised ring
projecting radially inwardly from a portion of the head por-
tion surrounding the proximal barrel segment, and wherein
the mating depression is molded into the proximal barrel
segment in relief to the protuberance.

10. A one piece snap-in retainer of multi-shot molded
construction adapted to separate along a molded-in fracture
line upon application of axial tensioning force, the retainer
comprising:

a base clip portion of injection molded polymer, the base
clip portion being adapted for snap-fit insertion into an
acceptance opening in a first structure, the base clip
portion including a cylindrical proximal barrel segment
and a distal snap-in element projecting outwardly away
from the barrel segment, wherein the snap-in element
has a W-shaped construction including a pair of wing
elements extending in angled relation away from a sup-
port post and wherein a hub portion of reduced diameter
relative to the proximal barrel segment is disposed
between the proximal barrel segment and the support
post with a support platform extending radially away
from the reduced diameter hub portion, the support plat-
form including an angled umbrella flange disposed at
least partially along a perimeter of the support platform;
and

a head portion of injection molded polymer, the head por-
tion being adapted for operative connection to a second
structure for disposition in opposing relation to the first
structure, wherein the head portion includes a first cir-
cumferential flange defining a first platform at least par-
tially surrounding the proximal barrel segment in
bonded relation to the proximal barrel segment and a
second circumferential flange defining a second plat-
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form at least partially surrounding the proximal barrel
segment in bonded relation to the proximal barrel seg-
ment at a position spaced apart from the first circumfer-
ential flange, the head portion further including a con-
necting wall extending between the first circumferential
flange and the second circumferential flange, wherein
the molded-in fracture line extends circumferentially
about the proximal barrel segment at an interface
between the proximal barrel segment and the first cir-
cumferential flange, the molded-in fracture line includ-
ing a protuberance molded into the first circumferential
flange at the interface in combination with an opposing
complimentary mating depression molded into the
proximal barrel segment at the interface such that the
protuberance is normally nested in bonded relation
within the mating depression.

11. The one piece snap-in retainer as recited in claim 10,
wherein the head portion is formed from a first injection
molded polymer and the base clip portion is formed from a
second injection molded polymer, the second injection
molded polymer having a melting point which is less than that
of the first injection molded polymer.

12. The one piece snap-in retainer as recited in claim 11,
wherein the proximal barrel segment includes a rear axial
opening and a hollow axial core extending partially along the
length of the proximal barrel segment.

13. The one piece snap-in retainer as recited in claim 12,
wherein the head portion is a contiguous structure formed
during a first shot of a two shot injection molding process.

14. The one piece snap-in retainer as recited in claim 13,
wherein the base clip portion is a contiguous structure formed
during a second shot of the two shot injection molding pro-
cess.

15. A method of forming a one-piece snap-in retainer of
multi-shot molded construction adapted to separate along a
molded-in fracture line upon application of axial tensioning
force, the retainer having a base clip portion of molded poly-
mer, the base clip portion being adapted for snap-fit insertion
into an acceptance opening in a first structure, the base clip
portion including a proximal barrel segment that is cylindrical
in shape and a distal snap-in element projecting outwardly
away from the proximal barrel segment, the retainer also
having a head portion of molded polymer, the head portion
being adapted for operative connection to a second structure
for disposition in opposing relation to the first structure,
wherein the head portion at least partially surrounds the
proximal barrel segment in melt-bonded relation to the proxi-
mal barrel segment; the method comprising the steps of:

providing a mold having a three-dimensional mold cavity;

introducing a cylindrical sleeve insert tool into the mold to
afirst position within the mold cavity, wherein the sleeve
insert tool has a cross-section substantially conforming
with the proximal cross-section of the proximal barrel
segment and wherein either an annular protuberance or
annular groove is disposed at a defined height along the
sleeve insert tool corresponding to the position of an
interface between the head portion and the proximal
barrel segment;

introducing an axial plug at an interior of the cylindrical

sleeve insert tool to a defined depth;
injecting a first polymer shot into the mold cavity to form
the head portion in surrounding relation to the sleeve
insert tool such that the head portion includes a first
molded-in surface structure in relief to the annular pro-
tuberance or annular groove on the sleeve insert tool;

partially withdrawing each of the sleeve insert tool and the
axial plug; and
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injecting a second polymer shot into the mold cavity to
form the base clip portion such that the proximal barrel
segment includes a second molded-in surface structure
in mated relation to the first molded-in surface structure,
wherein the head portion and the proximal barrel seg- 5
ment are melt-bonded together along the interface inter-
secting the first and second molded-in surface struc-
tures, wherein the first and second molded-in surface
structures define stress concentrating irregularities at the
interface facilitating fracture at the interface and sepa- 10
ration of the head portion from the base clip portionupon
application of the axial tensioning force; and

fully removing each ofthe cylindrical sleeve insert tool and

the axial plug to define a rear axial opening and a hollow
axial core in the proximal barrel segment, the hollow 15
axial core extending from the rear axial opening to a
depth beyond the molded-in fracture line.

16. The method as recited in claim 15, wherein the head
portion is formed from a first polymer and the base clip
portion is formed from a second polymer, the second polymer 20
having a melting point which is less than that of the first
polymer.

10



